Discriminative stimulus properties of U50,488 and morphine: effects of training dose on stimulus substitution patterns produced by mu and kappa opioid agonists.
By using a two-lever drug discrimination task, four groups of rats were trained to discriminate either a low (3.0 mg/kg) and a high (5.6 mg/kg) training dose of the kappa opioid agonist U50,488 [trans-3,4-dichloro-N-methyl-N-[2-(1-pyrrolindinyl)cyclohexyl] benzeneacetamine methanesulfonate hydrate] or a low (3.0 mg/kg) and a high (10 mg/kg) training dose of the mu opioid agonist morphine from water. The stimulus effects of the high training dose of U50,488 were shared by the kappa agonists bremazocine and ethylketocyclazocine (i.e., these drugs produced at least 80% drug-appropriate responding), but not by the mu agonists morphine, fentanyl and l-methadone or the nonopioid compounds d-amphetamine, pentobarbital and phencyclidine. Conversely, the stimulus effects of the high training dose of morphine were shared by other mu agonists, but not by the kappa agonists or the nonopioid compounds examined. Similarities in the stimulus effects of morphine and U50,488 occurred, however, when mu and kappa agonists were examined in rats trained to discriminate relatively low training doses of morphine or U50,488 from water. At the low training dose of morphine, complete substitution was obtained with the mu agonists tested as well as the kappa agonist ketocyclazocine. In these rats, intermediate (approximately 70% drug-appropriate responding) levels of substitution were obtained with the kappa agonists bremazocine and ethyylketocyclazocine. Similarly, at the low training dose of U50,488 both the mu and kappa agonists examined substituted completely. Asymmetrical substitution occurred between U50,488 and morphine at the low training doses, with morphine substituting completely for the low training dose of U50,488 and U50,488 failing to substitute for the low training dose of morphine. The rank order of potency for naloxone as an antagonist of the stimulus effects of morphine and U50,488 was; 3.0 mg/kg of morphine greater than 10 mg/kg of morphine greater than 3.0 mg/kg of U50,488 = 5.6 mg/kg of U50,488. The present results indicate that training dose is an important determinant of the different levels of cross-substitution obtained between mu and kappa agonists, and that a greater pharmacological specificity of drug-induced discriminative stimuli can be obtained when relatively high training doses of mu and kappa opioid agonists are used to establish the discrimination.